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STEEL MATERIAL FOR SOFT-NITRIDING, SOFT-NITRIDED PARTS, AND THEIR 
PRODUCTION 

PROBLEM TO BE SOLVED: To provide soft-nitrided parts excellent in tensile strength, 
fatigue strength, and bendability even if refining treatment, etc., are omitted, their 
production, and a steel material for soft-nitriding to be a base material. 

SOLUTION: The steel material for soft-nitriding has a composition which consists of 
0.20-<0.38% C, 0.05-1 .0% Si, >1 .0-1 .5% Mn, <0.05% P, 0.005-0.10% S, <0.3% Cr, 
<0.08% Al, <0.03% Ti, 0.008-0.02% N, <0.005 Ca, <0.30% Pb, <0.3% Cu. <0.3% Ni, 
<0.3% Mo, <0.2% V. <0.05% Nb, and the balance Fe with inevitable impurities and in 
which the value of fn1 , represented by 

fn1=221C(%)+99.5Mn(%)+52.5Cr(%)-304Ti(%)+577N(%)+25, is regulated to>180 and 
also has a structure which is composed of ferrite.pearlite and in which fraction of fenrite is 
regulated to >10%. Further, it is more desirable that the value of fn2, represented by 
fn2=-192C(%)-32.8Mn(%)-25.1Cr(%)+467 Ti(%)+726N(%)+122, is regulated to >15. The 
soft-nitrided parts are produced by using the steel material as a base material, and a 
nitrided layer is formed in the surface layer part of the parts. Soft-nitriding treatment can 
be performed while applying neither normalizing nor refining treatment. 
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(57) [g*^] 

m^^m <I> C : 0.20-0.38%^jp|. Si : 0.05-1.0 

Mn : 1.0@~1.5%. S : 0.005—0.10 

%. CrgO.3%. TigO.03%, N : 0.008— 

0.02%. CaSO.005%. PbgO.30%. CugO.3%, Ni SO. 
3%. MoSO.3%, VSO.2%, NbSO.05%, fnlSlSO. S 

<7)\,^-rtL^i>m-t^ib^j:<m.m.i\:smLXB:^K fit. 

f i.l=221C (%) +99. 5Mn (%) +52. 5Cr {%) -304T i (%) +577N (%) +2 
5. fn2=-192C(X)-32.SMn(%)-25.1Cr(%)+467ri (%)+726N 
(%)+122. 
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±c7)-ij-:fi-jii;-ri.wi:***F* tv^, L-**U 0. 0 3% 

^mtx^^^^htm\m^<mTi^tz\^x. irm 

-^•h^hh. L fctli^X. T i c7)-i-«Sr 0 . 0 3%mT 



bLfz, 

[0030] N:0. 0 0 8—0. 0 2% 
mX hh. L*'L, 0 0 8 %*;i^T{i 

±ii<7)imifi^^izimwx'^^^^. -:fj, 0. 0 2% 

om-OX'^^. Lfz^^-yX, N-^^riarO. 0 0 8— 
0. 0 2%i:L7'^« 

[0 03 1 1 Ca : 0. 0 0 5%i:lT 

CaltmwL^j:<Xt^^\. ma-ti'di. tF^'JttSriS*^ 
h^¥m^^-th. Z<7)^^^Jmi>zn^iZii, C aii 
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0. 3%J.:lTi: L/i. 
[0 034] N i : 0. 3%t;.T 

'^himii'^h^. zcom^'kmrni^znuzii. n iti ( • 

0. 0 l%J.:UiO#*Ai:-t^ii:*WiLv\ i Olff 
iLV^N i 0. 0 5%miT'^)i., 
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